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To the Editor: Essential thrombocythemia (ET) complicated by cerebral venous sinus thrombosis (CVST) is exceptionally rare. Hitherto, few studies have mentioned the role of Janus kinase 2V617F (JAK2
V617F
) mutation in ET patients who developed CVST; thus, the strategy and long-term outcomes are yet rarely reported. The present study documented four cases, wherein CVST was the first manifestation of JAK2 V617F -positive ET.
The first case of a 33-year-old woman presented with a 1-year history of headache. Further examination revealed papilledema. Considering the slight elevated intracranial pressure (ICP) together with normal cerebral spinal fluid (CSF) and brain magnetic resonance (MR) imaging [ Figure 1a ], she was initially misdiagnosed with benign intracranial hypertension. However, the MR venogram showed occlusion of superior sagittal sinus, straight sinus, and bilateral transverse sinus [ Figure 1b and 1c]. After administering anticoagulation therapy (low-molecular-weight heparin [LMWH], followed by warfarin), headache was slowly relieved. Due to thrombocytosis (457-593 × 10 9 /L), bone marrow aspiration was performed, which revealed hyperplasia of mature megakaryocytes and JAK2 V617F mutation. Subsequently, hydroxyurea (HU) and aspirin were prescribed and platelet counts were controlled. However, the patient discontinued the above medication after 4 years. Two months later, attacks of dizziness and blurred vision occurred in the patient. Further physical examination did not reveal papilledema but mild hemiparesis. ICP and platelet counts were normal. MR imaging displayed multiple lacunar infarctions [ Figure 1d ]. Consequently, the patient was prescribed aspirin twice a day combined with close monitoring of the platelet counts for cytoreduction as necessary.
Another case of a 34-year-old woman presented with a 19-day history of headache and vomiting, which were considered as early pregnancy symptoms after a positive pregnancy test. However, she lapsed into unconsciousness after 6 days. Neurological examination showed lethargy with neck stiffness and papilledema. Babinski's sign was also observed. Cranial MR demonstrated thrombosis of the great cerebral vein, straight sinus, right transverse sinus, and sigmoid sinus together with infarction in the bilateral thalamus. Lumbar puncture showed a high ICP with acellular CSF. Furthermore, thrombocytosis (330-593 × 10 9 /L) was noted. JAK2 V617F -positive ET was confirmed after bone marrow biopsy and gene testing. The patient was subjected to abortion, followed by treatment with antithrombotic therapy (LMWH, warfarin, and then aspirin). The platelet counts were well controlled after using interferon-α (IFN-α). The patient was adequately healthy in the following 6 years.
The next patient was a 71-year-old man who had a history of mild headache for 1 year, which aggravated recently after diarrhea. Physical examination showed impaired memory and attention. MR imaging revealed venous infarction in the bilateral thalamus, para-ventricle, and corpus callosum as well as occlusion of superior sagittal sinus, straight sinus, and bilateral transverse sinus. Lumbar puncture showed a high ICP and an acellular CSF. Furthermore, thrombocytosis (460-759 × 10 9 /L) was evident. JAK2 V617F -positive ET was confirmed by bone marrow biopsy and gene testing. The patient was administered only antithrombotic therapy (LMWH, warfarin, and then aspirin) as he denied cytoreduction. The above symptoms improved slowly and no further thrombotic events were observed in the subsequent 6 years.
The last patient of a 43-year-old man presented headache and numbness in the left limbs for 3 months. These symptoms were misdiagnosed as cervical spondylosis previously until an episode of convulsion occurred 2 months ago. Thus, head MR imaging was performed, which demonstrated cerebral venous infarction in the right hemisphere. Further physical examination exhibited bilateral papilledema together with left-sided hemiparesis and hypoesthesia. Digital subtraction angiography revealed occlusion of superior sagittal sinus, right transverse sinus, and sigmoid sinus. After selective thrombolysis and thrombectomy, superior sagittal sinus was recanalized. However, during the anticoagulation therapy, superior sagittal sinus was reoccluded and had to be recanalized by the second thrombectomy. During hospitalization, thrombocytosis (352-506 × 10 9 /L) was noted. Bone marrow examination revealed megakaryocytic hyperplasia and JAK2 V617F mutation. As a result, HU and antithrombosis (LMWH, warfarin, and then aspirin) were carried out. The patient did not experience any further attacks in the following 12 months.
Herein, we reported four cases with CVST, a rare manifestation, and JAK2
-positive ET, which emphasized the thrombotic potential of this disease. The detailed characteristics were summarized in Table 1 .
According to the World Health Organization (WHO) criteria, [1] these patients were diagnosed as ET. ET is characterized by excessive production of platelets, which might present thrombotic diathesis. The JAK2 V617F mutation has been identified in 57% of the patients with ET, [2] which might indicate a high risk of thrombosis. A meta-analysis of 2436 patients and a systematic review of 3150 patients confirmed that a JAK2 V617F mutation status was associated with a significantly increased risk of thrombosis as compared to wild type. [3] [4] The first manifestation was CVST in the four latent ET patients. Usually, for acute CVST, anticoagulant therapy with heparin or LMWH is recommended. [5] Moreover, the prevention of rethrombosis is also crucial. To determine the likelihood of rethrombosis, the International Prognostic Score of thrombosis [6] was estimated in WHO-ET by assigning the risk scores. ET is subsequently devised in a three-tiered prognostic model: low risk, intermediate risk, and high risk. Considering the complication of CVST and JAK2
-mutated state, these were classified into high-risk ET patients. In addition, cytoreductive therapy was recommended for high-risk ET patients. [7] Except for case 3, who refused the procedure, the others were administered contemporary cytoreduction (HU or IFN-α) and antithrombotic therapy, which revealed favorable long-term outcomes.
In conclusion, occult ET should be kept in mind when dealing with CVST in patients with thrombocytosis, and the presence of JAK2 V617F mutation was strongly suggested to be identified. In JAK2 V617F -positive ET patients with CVST, contemporary antithrombotic and cytoreductive therapies might be a satisfactory treatment option for preventing rethrombosis.
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